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Physics Abstracts
73.20 -79.00 -61. 14 The gold-silicon (Au-Si) interface is widely used in technology. In the past few years, it has been the object of many investigations. A good overview of its properties is of capital importance both on fundamental and technological points of view. Despite a large literature devoted to this subject, no definite understanding of its properties has been attained at the present time. The situation is very different from the Ag-Si interface which is very abrupt [1] or from the Pd-Si system whose properties are dominated by the formation of a definite compound [2] . However, some properties of thin gold films on Si are already well established. Bauer [3] and Le Lay et al. [4] studied the structural properties in the early stages of gold deposition on a Si (111) surface. The diffusion of Si through the gold films has been reported bY' Hiraki et al. [5] and Green and Bauer [6] . The electronic properties did not receive much attention up to now; only recently published data from U.V. photoemission [7] and core level emission [8] [12] rapidly disappear when 0 increases. Two peaks A (7.5 eV) and B (about 11 eV) are seen at 0 = 1. Somehow similar results are reported by Perfetti et al. [13] . Peak A shifts progressively towards 6 eV when 0 is increased and its position does not change for 0 &#x3E; 12. The unresolved and broad peak B remains nearly at the same position in this range of 0 values. The dashed curve (f) in figure 1 is a loss spectrum of a clean polycrystalline gold ribbon mounted on the sample holder. The spectrum obtained at 0 -100 is still identical to spectrum (e) but different from spectrum (f) although the 6 eV peak is present in both cases. Its energy is about 4 eV and in loss spectra the intensity of this transition is known to be very sensitive to the structure of the gold film. This is due to possible screening effects caused by the small size of Au crystallites in the gold layer [14] . Another possible screening mechanism could come from the gold-silicon surface layer.
It is worth mentioning that the progressive shift of peak A occurs during the build up of the mixed gold-silicon layers revealed by the film composition profile. Above 0 -12, gold layers are deposited and then peak A remains located at the same energy position corresponding to the pure gold bulk value.
It is thus attractive to relate the observed shift to electronic properties of amorphous gold-silicon alloys. In these alloys, Si is known to be metallic and when the composition x of the system AuxSil-x is varied, a displacement of the d band relative to the Fermi level is observed [15] . This causes the energy of the first interband transition from d band to Fermi level (A') to increase when some amount of Si is admitted in pure gold and we expect a similar behaviour for the A peak. Therefore looking at the shift of the A peak, we can estimate the composition of the alloy, by comparison with the shift of the A peak in photoemission data obtained on well-known composition Au-Si samples. This has been done using photoemission results of Hiraki et al. [5] where we compared the energies of the A peak for pure gold samples and for the eutectic alloy. In this manner, we found that the monolayer composition falls near the eutectic Auo.giSio.i9. This result seems to agree with the general behaviour of a metal semiconductor interface. Indeed Ottaviani et al. [16] [7] . In particular, Brai [4] . No splitting occurs in the Auger Si peak even at large 0. The evolution of loss spectra when 0 increases is visible on figure 2 . No more drastic changes in the spectrum are seen when 0 is &#x3E; 2. Spectra always present features characteristic of the monolayer range. This is due to the fact that even at high 0 (&#x3E; 100 layers), 3D clusters cover only 20 % of the whole surface as revealed by scanning electron spectroscopy [17] . Thus the E.L.S. signal comes mainly from the regions of the first adsorbed layer uncovered by 3D clusters. In the same manner, annealing at 400 ~C for a few minutes a film (0 -100) previously deposited at room temperature, transformed this smooth film into 3D clusters on top of the first layer and the E.L.S. shows unambiguously this evolution [17] . This situation is very similar to that observed in Ag-Si [1] . 
